Bronchial dieulafoy lesions are quite rare with relatively few case reports in the literature. Symptoms may vary but the lesion is often associated with hemoptysis and may present as massive hemoptysis. We present a case of a 69-year-old male with a recurrent episode of hemoptysis three years after treatment for a bronchial dieulafoy lesion. The bronchoscopy done three years prior during an initial episode of hemoptysis showed a visible dieulafoy deep within a subsegmental branch of the right lower lobe. This case is unique because there are no other reports within the literature of a delayed recurrence several years after previous treatment of a bronchial dieulafoy lesion, which in our case was due to bronchial to pulmonary vascular malformation. Bronchial arteriography revealed a bronchial artery to pulmonary artery vascular malformation, which was successfully treated with coil embolization.
Introduction
Hemoptysis is a concerning and often life-threatening symptom if massive. Though etiology and severity varies, close monitoring and prompt diagnosis are required. A rare cause of hemoptysis, with only a few reported cases, is a bronchial dieulafoy malformation. Dieulafoy lesions are more commonly seen within the gastrointestinal tract and are rarely a cause of bronchial bleeding. Bronchoscopic diagnosis is crucial, as biopsy of a vascular malformation is often fatal.
Case presentation
A 69-year-old obese male, never smoker, presented with hemoptysis. He had a past medical history of diabetes mellitus, obstructive sleep apnea, hypertension and chronic kidney disease. Three years prior to his current presentation, he had an initial episode of hemoptysis. At that presentation, he had no evidence of hemodynamic compromise or respiratory failure. He underwent bronchoscopy, which showed large clots extending into the right bronchus intermedius. After removal of clots, a visible, tortuous, and minimally bleeding vessel was noted within the posterior subsegment of the lateral segment of the right lower lobe. The lesion was treated locally with epinephrine injection and the patient had no recurrence of bleeding until the most recent admission. He did not undergo angiography with embolization at that time due to cessation of hemoptysis and presence of acute kidney injury. At the time of his recent admission to the hospital the patient was hemodynamically stable without evidence of hypoxia. His episode of hemoptysis occurred the night prior to his admission and he had no other episodes of hemoptysis until 12 hours after his admission. CT of the chest with IV contrast was negative for pulmonary embolism and showed a right lower lobe infiltrate (Image 1). He was taken for bronchoscopy, which showed extensive clots extending from the bronchus intermedius into the right lower lobe (Image 2). Bleeding was localized to the lateral segment of the right lower lobe but a definitive lesion was unable to be identified. He was intubated for airway protection and transferred to the interventional radiology suite. Further imaging with bronchial arteriography showed an arteriovenous malformation of a branch of the right lower lobe bronchial artery, for which coil embolization using 5 microcoils was performed (Image 3). At follow up 6 months later, he had no recurrent episodes of hemoptysis.
Discussion
Massive hemoptysis is often life threatening. Unfortunately, in up to 25% of cases a cause is unidentified. Our case highlights an unusual source of hemoptysis due to a bronchial dieulafoy. Prompt diagnosis and treatment are prudent, as bleeding can be severe or even fatal. This case is rare in that the patient had bronchoscopic treatment 3 years before developing recurrence. T A Dieulafoy is a vascular malformation described as a dilated, tortuous artery which protrudes into the submucosa. Dieulafoy's disease was initially described as a source of bleeding within the gastrointestinal tract, but a bronchial dieulafoy is a rare cause of hemoptysis and often difficult to detect [2] . Though exact etiology is unknown, it has been hypothesized to be a congenital anomaly [1, 3] . There have been few reported cases in adolescents, suggesting congenital etiology. Our patient had a bronchial artery to pulmonary artery vascular malformation. Surprisingly, Osler-Weber-Rendu disease has not been identified as a cause when systemic vasculature is involved [1] . Pulmonary arteriovenous malformations arising from the systemic circulation are rare, especially those arising from a bronchial artery [1] .
The anomalous arteries in dieulafoy lesions can originate from either the pulmonary or bronchial arteries [1] . Fang and colleagues noted 9 of 17 cases of arterioles branching from the bronchial artery and 3 of 17 from the pulmonary artery. The remaining cases were unable to be localized.
Previous cases have noted that heavy smoking and increased age are risk factors for bleeding [2, 10] . There are several factors that may contribute to bleeding of a bronchial dieulafoy, most commonly iatrogenic injury such as from bronchoscopy or biopsy. Other contributing factors include those with underlying respiratory conditions, including a history of tuberculosis, frequent pneumonia, chronic bronchitis, and bronchiectasis [3] .
For diagnosis, angiography is useful for the identification of bronchial Dieulafoy and in cases of recurrent hemoptysis. Bronchoscopy can also be used, though distal lesions, as in our case, are not always identifiable. Visibility of a lesion is often limited based on location or presence of clot or pooling of blood. If the lesion is seen, it often appears as a cone shaped endobronchial protrusion. Caution is advised to prevent fatal hemoptysis secondary to biopsy. Biopsy of a dieulafoy lesion can be lethal if mistaken for a submucosal lesion [3] . Other techniques, such as endobronchial ultrasound, have been used to successfully identify suspected dieulafoy lesions when they are in a more proximal location.
Treatment of a bronchial dieulafoy depends on location of lesion, presentation and local expertise. As demonstrated in prior case reports, angiography with arterial embolization is recommended, which was used for our patient with a successful outcome [9] . In the case of failed embolization attempts by technical failures or unsuccessful cannulations, surgical resection may be required [4] . Additional treatment modalities have also been used such as cauterization or argon plasma coagulation [5, 6] and cryotherapy [8] .
In our case, the bleeding dieulafoy lesion was identified with bronchoscopy 3 years prior. Bleeding was controlled by local injection of epinephrine at the site of the visibly bleeding vessel. In the initial presentation, the patient had acute kidney injury thus angiography was avoided due to cessation of bleeding after treatment. Angiography with embolization is the standard treatment for hemoptysis due to arteriovenous malformations, though in certain circumstances may not be preferred. Bronchoscopic techniques including cold saline, epinephrine injection and cautery are also used in identifiable lesions to achieve hemostasis, which are also techniques used to control bleeding from gastrointestinal dieulafoy lesions [7] . Endoscopic techniques have been rarely reported as a successful treatment modality. As reported by Stoppen, cauterization was a temporizing measure that ultimately required lobectomy [6] . Though recurrence did ultimately occur in our case, there are no other case reports in which cauterization or bronchoscopic intervention was successful for a significant period of time [12] . Those who have recurrence after bronchial artery embolization are most often due to aberrant pulmonary artery rather than bronchial artery, bronchopulmonary shunts and revascularization [4] .
Our case was unusual in that the patient had recurrence of bleeding several years after treatment without obvious predisposing or precipitating factors. Recurrence after bronchial arterial embolization is not uncommon, yet as previously reported by Bhatia and colleagues, recurrence was often noted within 0-2 years after treatment [13] . For cases of recurrent hemoptysis, repeated angiography with embolization is recommended prior to proceeding with surgical treatment, due to the lower complication rate and morbidity when compared with lobectomy [4] .
Conclusion
Bronchial dieulafoy lesions are a rare but serious cause of hemoptysis. Even in those without risk factors, there should be a high index of suspicion when other more common causes of hemoptysis are not apparent [11] . Caution should be used during bronchoscopy when investigating cause of hemoptysis, as biopsy of such a vascular lesion can be lethal. As noted with our case, a recurrence of bleeding can occur even without obvious inciting event and after previously undergoing treatment. Thus, regular monitoring for further bleeding is recommended post therapy in patients with Dieulafoy lesions. Further studies to investigate potential contributing factors would be beneficial. This case describes the successful management of a rare cause of recurrent hemoptysis using bronchial arteriography with embolization.
